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±: —'a^lJ#;ihM( etch stop layer), JgfiST^S— 
( oxygen— doped SiC) ^t^^, %^^^J 
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1. 

10 Jjfe. 

20 ife S1(CH3)H3)^ Si(CH3)jH2)^ ^T4l-^^(Si(CH3)3H)^X>S.is f ^ 

Si(CH3)4 . 

4.1 . 

9. -fc»*L^#^l jt>g^A:?& 500 
25 ^fiffi^'H^T. -^'f*t'J#itvg6^>*^ >5f S.OMV/cm. 

10. -iH'3S.^^^I*i3^a,^^. 



01130382. 4 



^11 IS * 13 



^; 

* t -gt^f jh>g $. « SiC A . Ji-tl ^ t.>g jfll 

11. *'*ti«4l-4tl0^i^6&iet^«:l^i^^*t^^,* + -^4fab;gMjf«J^-«fc 

12. *'*(.*I#^10^i*6§ieim-&l^i^^^*4^.:^t«^^^'fcjg^.*Jffi 

10 13. ■hM^^Ufn^^^^^^^^^^'^'^'^^^^f^^K^^ 

f Si(CH3)H3 ^ f ^^i^ Si(CH3)2H2 ^ ^f^^^ Si(CH3)3H 

fXJSLtaf ^zt^ Si(CH3)4 • 

14. *'*cjfl|*^10^3$6$j6l.m^rt*^^*&.*t-^#at>g66^^irifc 
4.1 . 

15 15. *»*L^J#^10^i*6§iet^«l^i^^^#&. ^^^i^ShMM-^j^l 500 
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^^m^^—^$t^^^^¥iimte&nAed circuit)* iC4t— #*.#-^ 
(dual-damascene interconuect applications) • 

10 

it-^*:, Bl^j^i^it/c.#(highspeed)fi&5&^^*'' ^^^t4kH^^^^ 

15 ^ia(RCdelay)4t4Ln^. ^+ R -RIL-l-^fiS *.lfi'fifc(resistance). C-f^;!.^*. 
*J*|-Hfit^l-9^^^J^6^»^^^iL(capacitance). Hife* ^M^^^^^^'^t^^ 
i^%.#jH-PpTTH|.'fiS.4£->RRl(inter-metal)«.^.>a^6j* RC 

36L#^^(dual damascene)^ i& * @ 0.25 «t*. « T ^ it ^#ic.4t*J 'f^^ 

— ^Jg >^ (via hole) t . ^ ^ ^"^^^^^^^ > : 
(l)^>l-;H^ife.(via-first)*Ja; (2)6#^;fe(seIf-aIigned)*Ja; 9.(3)7^3 ^iiL 

25 ^(trench-first)«!l5g.. 

t <^>X^.-'»*J#-Jt>^ 23. ^«.Jg 22. 24 i-xa-fekSHf-jh^t 23 
3SL^4ki^i:^iL^^^ 30->it^4^*.>^^^^ 30*^T:^3t^?&--^^<^ 
30 »fe.MlO. ^fe'|-;r-^»5t-lftl^-^21^aJI*&4r>R4^>t 12. 

-it#-BQE9 2. a 2^^*'35r^^^^56L^€^^^^6^^'fe.^^^- -i^ 
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41 fJ.S.^'Sf'^M24 t^^il-J^mit*^42. ^^m^^ 41 ^ji^*i#ah;g 
23^ 22S.mf^J$: 21. mitis-^^M^^m 10 t6^4r>l^-^^^ 12. 

5 ^6^^^'ttJ:3i^(>6.5)4^^-g-ia:^>Rrti^^«^5iJlTI^o Furumura ^ 
A . >^ H. @ ^ iJ-J I? 5, 103, 285 -f t . ^ * *l ^ ^-^-fc^ife (silicon carbide, 

a ^ 5, 818, 071 ^ t . Mark ^ A M^t- iP"^ # ^(amorphous)^^ 
a# : (l)'lfc* HF %m(breakdowii voltage) j (2)jt^ 6*1 ; S.(3):f*fe 3^6*1 

jfe , -f^it^^^h^Cdeep UV);*iISi.*^A#&;& (footing effect) «A#«ktinffc|^ 
15 (via blinding) . 

a it. ;#Llg^ag ^3L^ n i^-^L-f i^^^(higli performance) 

20 (>^^M,fym^^^' 

^i^j^m^i-^ti j£(high reUabiUty) . 

-AM, -f^—it-^m. mA^'^M.M:JL; -^M^ jtM: (etch Stop 
25 layer). ^^;iS.-tT^^-^'fe.>^-t. ; fX^?^-^--^*.^ . ^^iS.i^-®«i»J#jL^ 
i ; ^ t ^^t'J^jtJg ^ * ^#^^^*^'&'i|Jr(oxygen-doped SiC)0T^A' 

30 /l./gJ:.j -'l|-jh;i(stop layer), ^^^f-^f -^4^ -fc- ; -^^>^ (via hole). 
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i I — — ■ ■ • ■ " 

4f;*J®^^H . -is'Ea 3^*. i^i^^m 300 220 ^i?. 

i^-iap^;g 210 X^—^^i^y^ 500^(A)6^ttti'ff-ih^ 230«A^aS— 
M2I20 i^X^-^-^-feyg 240^A-f#*!|^fjt^ 230J::. JB-P^>S 210 
15 A'f—^M: 100 -L. /t.Ji 100 'I'&'l-^-^^^ 120. ^^^^^140 

m^ytm 230. ^— ^%>g 220 i-X-JLiafi^^g 210 t . ^>gJi^ 141 ^ITifc-^ 
:d-4%>^ 120. 

20 (partlal-via)#i > i ^t^t ?fe(sclf-aligned)*J j& . n ^it jt(trettch-first) tJ ^ s)<. 
'^^'^^4k^Jfii^^0.iiiM' ^A^SL^^iin 140 

filll^#t^ll.B^*l)^ 6,197,681 -f-JS^-SLItS^*)* 6,004,188 -f" • 

1^— ^«.>g 220 J-X^Hr-^ifc)! 240 fi&#^-^iXi^ T^llla'^^- : 
25 ^ijL^(fluormated silicon glass, FSG) - HSQ - MSQ(methyl silsesquioxane) - 
i (black diamond)#^H-- 3t^(Coral)' ^ ^JL^ifc^ (porous silica) - 

ilL^ ^^(amorphous fluorocarbon polymers) - ^SfciE^ $. 
(fittorinated polyimide) ^ ^ia.;!&(PTFE) - ^3L^^^(poly(arylene ether)) > 
*#JEf T^(benzocyclobutene) . SiLK™ «.S. FLARE^** • -^fe^il^ 
30 220 J'X.SLa^^^*.)^ 240 4^^*. irifc4t 3.2 iJ^Ta^- J^^^^^f^ 

im^l^^m^' ^^^«.JS240 *jf'Jffl4fc#*L4i3LlPx(CVl>)*im?X^.^^. 



Si(CH3)H3) . f Si(CH3)2Hj) ^ ^^^^^(3~ 

methylsilane, Si(CH3)3H)ii*>5-E9 f ^.^i^(4-methylsilane, 81(^3)4) • 

5 yl^f '6»I*i#3^'«l;Ja/^*'.(physical vapor deposition, PVD)^ 

(electroplating) -^^(sputtering) >^ "fc^^SI^Celectron beam evaporation) 

m^ikmii'jtM 230 6^r:5r^^5Hffl — 'fc3ll*'«'ft#=«L:te55&^R(plasma- 
enhanced chemical vapor deposition^ PECVD)fI^='^ A . PECVD 

#*»J*:-a.. 35t^<*li!l#jli)g 230 ^f*^^ 
600sccm; 30sccm; ji5«*^*.aiL^#(HFRF)«?r^ 

150 S,#(Watts)il;fe- ; *SL4^a:* 0.5 M. 5 46^ » 2 4t^(Torr) j 

^>^^■2S:Jt^^ 350 ^4501C. l^-ftitj 400t: . >&;$>ig.B|l«^^'g^3fe*| t . M 

, .-*#l5g.^-. ^--;5&;$.jtBa.'fekM#jL^XSftOASiO«Cy).6l.m»^^^ ^ 

^ 1 t ^ B=J-^;)a ^ J|.yat65f i^#^(undoped)'^^'fli^ifc^^J#jt>^fi^ 

^^ilr S.OMV/cm. «l'feJ^I«^7fF 1.01E-'^J#^^;5^'^i^^(A/cm^)o^ifef-;^#^ 
20 ^^it-^^M^l^^, ^ifcirit^i& 4.5. 3.5MV/cm. 

1.3E-8*Jt-3|r-f':S'^>^(A/cm'). ^^ig-^-St^if 

25 



30 



7 



01130382. 4 



m m5/5M 





(500 ^ SiO,C,) 


(500 ^ SiC) 




4.1 


4.5 


«.S(MV/cm) 


5.0 


3.5 




l.OlE-9 


1.3E-8 




1.84 


1.88 


^Ji(GPa) 


>10 


5-6 


^ ^ ;S^(U%@lsigma) 


1.43 


2,05 



5 

10 m^Mi^-fSLm 



10 12 

21 laiS^Jg 22 

23 ttJfel^jh;! 24 

15 30 J^4^«.;g#« 41 i^>Sag 

42 ^ma. 100 

120 140 ssL^^^^ 

141 <^/gJ^ 142 f^H^ 

210 EIP^;! 220 1^-^^;^ 

20 230 ^Mi^SkM 240 

300 i^i'ft'^m^^ 



8 




9 
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Abstract of CN1 420530 



An integrated circuit structure is sequentially composed of a substrate, the first dielectric layer an etch 
stop layer which is oxygen-doped SiC and has low dielectric constant, high breakthrough voltage and 
very good film stability, and the second dielectric layer formed by chemical vapour deposition^^GVD) 
Its advantages are high reliability and high operating efficacy. 
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